i 
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CLAIMS 

/ 

1 . In a method which calls for administration of IFN-a, the improvement comprising co- 
administering an effective amount of animated immunostimulatory nucleic acid. 

2. The improvement of claim 1, wherein the IFN-a is administered at a dose below the 
clinically established effective dose for IFN-a alone. 

3. The improvement of claim 1, wherein the IFN-a is administered at the maximum 
tolerated dose for IFN-a in the absence of the nucleic acid. 



4. The improvement of claim 1, wherein the IFN-a is administered at least 20 percent 
below the maximum tolerated dose of IFN-a in the subject. 

5. The improvement of claim 1, wherein the IFN-a is administered at least 30 percent 
below the maximum tolerated dose of IFN-a in the subject. 

6. The improvement of claim 1, wherein the IFN-a is administered at least 40 percent 
below the maximum tolerated dose of IFN-a in the subject. 

7. The improvement of claim 1, wherein the IFN-a is administered at least 50 percent 
below the maximum tolerated dose of IFN-a in the subject. 

8. The improvement of claim 1, wherein the immunostimulatory nucleic acid is 
modified. 

9. The improvement of claim 1, wherein the immunostimulatory nucleic acid comprises 
a backbone with at least one nuclease-resistant internucleotide linkage selected from the 
group consisting of: phosphorothioate, phosphorodithioate, methylphosphonate, and 
peptide. 
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10. The improvement of claim 1, wherein the immunostimulatory nucleic acid comprises 
at least one nucleotide analog or derivative. 



1 1 . The improvement of claim 1 , wherein the immunostimulatory nucleic acid is not a 
palindrome. 

12. The improvement of claim 1, wherein the immunostimulatory nucleic acid is a CpG 
nucleic acid. 

13. The improvement of claim 1, wherein the immunostimulatory nucleic acid is a non- 
CpG nucleic acid. 

14. The improvement of claim 13, wherein the non-CpG immunostimulatory nucleic acid 
is a T-rich nucleic acid. 

15. The improvement of claim 13, wherein the non-CpG immunostimulatory nucleic acid 
is a poly-G nucleic acid. 

16. The improvement of claim 1, wherein the immunostimulatory nucleic acid is any 
combination of at least two nucleic acids selected from the group consisting of: CpG 
nucleic acids, T-rich nucleic acids, and poly-G nucleic acids. 

17. The improvement of claim 1, wherein the immunostimulatory nucleic acid is between 
8 and 1 00 nucleotides in length. 

18. The improvement of claim 1, wherein the immunostimulatory nucleic acid is between 
12 and 40 nucleotides in length. 

19. The improvement of claim 1 , y^herein the immunostimulatory nucleic acid has a 

sequence selected from the group consisting of 

ggGGTCAACGTTGAgggggG/ ODN 1585 SEQ ID NO: 1 

tcgtcgttttgtcgttttgtcgtt / ODN 2022 SEQ ID NO:2 

ggggtcgtcgttttgggggg / ODN 21 84 SEQ ID NO:3 
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tcgtcgttttgtcgttttgggggg 
ggggtcgacgtcgagggggg 
ggggtcatcgatgagggggg 
ggGGGACGATCGTCgggggG 
5 gggggtcgtacgacgggggg 

ggGGGACGATATCGTCgggggG 
ggGGGACGACGTCGTCgggggG 
ggGGGACGAGCTCGTCgggggG 
ggGGGACGTACGTCgggggG 

10 ggGGGACGATCGTTGggggG 
ggGGAACGATCGTCgggggG 
ggGGGGACGATCGTCgggggG 
ggGGGACGATCGTCGgggggG 
ggGGGTCATCGATGAgggggG 

15 ggGGTCGTCGACGAgggggG 
ggGGTCGTTCGAACGAgggggG 
ggGGACGTTCGAACGTgggggG 
ggGGAACGACGTCGTTgggggG 
ggGGAACGTACGTCgggggG 

20 ggGGAACGTACGTACGTTgggggG 
ggGGTCACCGGTGAgggggG 
ggGGTCGACGTACGTCGAgggggi 
ggGGACCGGTACCGGTgggggG 
ggGTCGACGTCGAgggggG 

25 ggGGTCGACGTCGagggg 

ggGGAACGTTAACGTTgggg. 
ggGGACGTCGACGTggggG / 
ggGGGTCGTTCGTTgggggt} 
ggGACGATCGTCGgggggG 

30 ggGTCGTCGACGAggggggG 
ggTCGTCGACGAGgggggG 
ggGGACGATCGTCGgggggG 
ggGGTCGACGTCGACGTCGAGgggggG 
ggGGACGACGTpGTGgggggG 




ODN2185 SEQIDNO 

ODN2192 SEQIDN@:5 

ODN 2204 SEQ IEXNO : 6 

ODN 221 6 SEQ W NO:7 

ODN 2217 SE04d NO:8 

ODN 2245 SEQ ID NO:9 

ODN 2246 /SEQ ID NO: 10 
ODN 2247 /SEQ ID NO: 11 
ODN 2248^ SEQ ID NO: 12 

ODN 2252 SEQ ID NO: 1 3 

ODN2253 SEQ ID NO: 14 

ODN'2254 SEQ ID NO: 1 5 

OJE)N 2255 SEQ ID NO:16 

~DN 2260 SEQ ID NO: 1 7 

"ODN2293 SEQ ID NO: 18 

ODN 2294 SEQ ID NO: 1 9 

ODN 2295 SEQ ID NO:20 

ODN 2297 SEQ ID NO:21 

ODN 2298 SEQ ID NO:22 

ODN 2299 SEQ ID NO:23 

ODN 2300 SEQ ID NO:24 

ODN 2301 SEQ ID NO:25 

ODN 2302 SEQ ID NO:26 

ODN 2303 SEQ ID NO:27 

ODN 2304 SEQ ID NO:28 

ODN 2305 SEQ ID NO:29 

ODN 2306 SEQ ID NO:30 

ODN 23 11 SEQIDNO:31 

ODN 2328 SEQ ID NO:32 

ODN 2329 SEQ ID NO:33 

ODN 2330 SEQ ID NO:34 

ODN 2332 SEQ ID NO:35 

ODN 2334 SEQ ID NO:36, 

ODN 2336 SEQ ID NO:37, 



and 



35 wherein each loxver case letter represents phosphorothioate linkage and each upper case letter 
indicates phosphodiester linkage. 

20. The improvement of claim 1, further comprising co-administering GM-CSF to the 
subject. 



40 



21 . The improvement of claim 1 , wherein the subject has a condition selected from the 
group consisting of a proliferative disorder and a viral infection. 
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22. The improvement of claim 1, wherein the subject has a proliferative disorder selected 
from the group consisting of: hairy cell leukemia, chronic myelogenous leukemia, 
cutaneous T-cell leukemia, multiple myeloma, follicular lymphoma, malignant 
melanoma, squamous cell carcinoma, AIDS-related Kaposi's sarcoma, renal cell 
carcinoma, prostate carcinoma, bladder cell carcinoma, cervical dysplasia, and colon 
carcinoma. 

23. The improvement of claim 1, wherein the subject has a viral infection selected from 
the group consisting of: hepatitis B, hepatitis C, condyloma acuminatum, human 
immunodeficiency virus, herpes, cytomegalovirus, Epstein-Barr virus, and 
papillomavirus. 

24. A method of supplementingJffN-a treatment of a subject comprising administering to 
a subject in need of IFN-a^treatment an effective amount of IFN-a and an isolated 
immunostimulatory nucleic acid. 




25. The method of claim 24, wherein the IFN-a is administered at a dose below the y 
clinically established effective dose for IFN-a alone. 

26. The method of claim 24, wherein the IFN-a is administered at-tiie maximum tolerated 
dose for IFN-a in the absence of the immunostimulatory jiu^leic acid. 

27. The method of claim 24, wherein/the Itt^J^a is administered at least 20 percent below 
the maximum tolerated dose of IFN^erljythe subject. 



28. The method of oXmmlA, wherein the IFN-a is administered at least 30 percent below 
the maximum tolerated dose of IFN-a in the subject. 



29. 



Tlie method of claim 24, wherein the IFN-a is administered at least 40 percent below 
Le maximum tolerated dose of IFN-a in the subject. 



10 
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30. The method of claim 24, wherein the IFN-ot is administered at least 50 percent belowy 
the maximum tolerated dose of IFN-a in the subject. 

3 1 . The method of claim 24, wherein the immunostimulatory nucleic acid is modified. 

32. The method of claim 24, wherein the immunostimulatory nucleic acid comprises a 
backbone with at least one nuclease-resistant internucleotide linkage selectea from the 
group consisting of: phosphorothioate, phosphorodithioate, methylphospl^onate, and 
peptide. 

33. The method of claim 24, wherein the immunostimulatory nu9leic acid comprises at 
least one nucleotide analog or derivative. 



34. The method of claim 24, wherein the immunostimulatory nucleic acid is not a 
15 palindrome. 



35. The method of claim 24, wherein the j 
nucleic acid. 



lostimulatory nucleic acid is a CpG 



20 36. The method of claim 24, wherejn the immunostimulatory nucleic acid is a non-CpG 
nucleic acid. 

37. The method of claim 3§{ wherein the non-CpG immunostimulatory nucleic acid is a 
T-rich nucleic acid. 



25 



38. The method of ^laim 36, wherein the non-CpG immunostimulatory nucleic acid is a 
poly-G nucleic acid. 



39. The mejUnod of claim 24, wherein the immunostimulatory nucleic acid is any 
30 combination of at least two nucleic acids selected from the group consisting of: CpG 

nucleic/acids, T-rich nucleic acids, and poly-G nucleic acids. 
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40. The method of claim 24, wherein the immunostimulatory nucleic acid is between Sf 
and 100 nucleotides in length. / 

41. The method of claim 24, wherein the immunostimulatory nucleic acid is between 12 
5 and 40 nucleotides in length. / 

42. The method of claim 24, wherein the immunostimulatory nucleic acicr has a sequence 
selected from the group consisting of / 







ggGGTCAACGTTGAgggggG 


ODN 


1585 


SEQ 


lDNO:l 




10 


tcgtcgttttgtcgttttgtcgtt 


ODN 


2022 




ID NO:2 






ggggtcgtcgttttgggggg 


ODN 


2184 


8EQ 


ID NO:3 






tcgtcgttttgtcgttttgggggg 


ODN 


2185 y 


/SEQ 


ID NO:4 






ggggtcgacgtcgagggggg 


ODN 


2192/ 


SEQ 


ID NO:5 


fft 




ggggtcatcgatgagggggg 


ODN 


2204 


SEQ 


ID NO:6 


SJ 


15 


ggGGGACGATCGTCgggggG 


ODN 


,2216 


SEQ 


ID NO:7 


FU 




gggggtcgtacgacgggggg 




2217 


SEQ 


ID NO:8 






ggGGGACGATATCGTCgggggG / 


ODN 


2245 


SEQ 


ID NO:9 






ggGGGACGACGTCGTCgggggG / 


i)DN 


2246 


SEQ 


ID NO: 10 






ggGGGACGAGCTCGTCgggggG / 


/ ODN 


2247 


SEQ 


ID NO: 11 


o 


20 


ggGGGACGTACGTCgggggG / . 


/ /ODN 


2248 


SEQ 


ID NO: 12 






ggGGGACGATCGTTGggggG \L 


y ODN 


2252 


SEQ 


ID NO: 13 


m * ■ 




ggGGAACGATCGTCgggggG / 




■2253 


SEQ 


ID NO: 14 


SI 




ggGGGGACGATCGTCgggggG / 


ODN 


2254 


SEQ 


ID NO: 15 






ggGGGACGATCGTCGgggggG / 


ODN 


2255 


SEQ 


ID NO: 16 




25 


ggGGGTCATCGATGAgggggG / 


ODN 


2260 


SEQ 


ID NO: 17 






ggGGTCGTCGACGAgggggG / 


ODN 


2293 


SEQ 


ID NO: 18 






ggGGTCGTTCGAACGAgggggGf 


ODN 


2294 


SEQ 


ID NO: 19 






ggGGACGTTCGAACGTgggggG 


ODN 


2295 


SEQ 


ID NO:20 






ggGGAACGACGTCGTTgggggG 


ODN 


2297 


SEQ 


ID NO:21 




30 


ggGGAACGTACGTCgggggG 


ODN 


2298 


SEQ 


ID NO:22 






ggGGAACGTACGTACOTTgggggG 


ODN 


2299 


SEQ 


ID NO:23 






ggGGTCACCGGTGAgggggG 


ODN 


2300 


SEQ 


ID NO:24 






ggGGTCGACGTAC^TCGAgggggG 


ODN 


2301 


SEQ 


ID NO:25 






ggGGACCGGTACCGGTgggggG 


ODN 


2302 


SEQ 


ID NO:26 




35 


ggGTCGACGTQGAgggggG 


ODN 


2303 


SEQ 


ID NO:27 






ggGGTCGACGTCGagggg 


ODN 


2304 


SEQ 


ID NO:28 






ggGGAACGTTAACGTTgggggG 


ODN 


2305 


SEQ 


ID NO:29 






ggGGACGTCGACGTggggG 


ODN 


2306 


SEQ 


ID NO:30 






ggGGGTCGTTCGTTgggggG 


ODN 


2311 


SEQ 


IDNO:31 




40 


ggGACGATCGTCGgggggG 


ODN 


2328 


SEQ 


ID NO:32 






ggGTCGTCGACGAggggggG 


ODN 


2329 


SEQ 


ID NO:33 






ggTCGTTCGACGAGgggggG 


ODN 


2330 


SEQ 


ID NO:34 






ggGGACGATCGTCGgggggG 


ODN 


2332 


SEQ 


ID NO:35 






ggGG/TCGACGTCGACGTCGAGgggggG 


ODN 


2334 


SEQ 


ID NO:36, and 
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ggGGACGACGTCGTGgggggG ODN 2336 SEQ ID NO:37, 

wherein each lower case letter represents phosphorothioate linkage and each upper case letter 
indicates phosphodiester linkage. y 



5 43. The method of claim 24, further comprising co-administering GM-CSFt^die subject, 



i y 
Cn 



10 



15 



20 



44. The method of claim 24, wherein the subject has a condition^elected from the group 
consisting of a proliferative disorder and a viral infection. 

45. The method of claim 24, wherein/the siibjpefnas a proliferative disorder selected from 
the group consisting of: hairy cell lethcejHm, chronic myelogenous leukemia, cutaneous T- 
cell leukemia, multiple myeloma-J^itfUiSu^^ malignant melanoma, squamous 
cell carcinoma, AIDS-related^Kaposi's sarcoma, renal cell carcinoma, prostate carcinoma, 
bladder cell carcinoma/^ervical dysplasia, and colon carcinoma. 

46. The methocKyf claim 24, wherein the subject has a viral infection selected from the 
group consisting of: hepatitis B, hepatitis C, condyloma acuminatum, human 
immjmodeficiency virus, herpes, cytomegalovirus, Epstein-Barr virus, and 

ipillomavirus. 



47. A method of treating a subject to activate interferon-producing cells (IPCs) of the 
subject comprising 

isolating IPCs from a subject in need of such treatment, 
culturing the IPCs in vitro, 
25 contacting the IPCs in vitro with an effective amount of an isolated 

immunostimulatory nucleic acid, and 

returning the contacted IPCs to the subject. 



30 



48. The method of claim 47, further comprising contacting the IPCs in vit ro wit h; 
factor. 




49. The 



of claim 47, further comprising contacting the IPCs in vitro with IL-3. 
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50. The method of claim 47, further comprising contacting the IPCs in vitro with GM-CSF 

5 1 . The method of claim 47, wherein the IPCs are cultured in vitro in the absence of IL/3 . 

52. The method of claim 47, wherein the IPCs are cultured in vitro in the absence/of GM- 
CSF. / 



53. The method of claim 47, wherein the immunostimulatory nucleic acid is modified. 

54. The method of claim 47, wherein the immunostimulatory nucleic acid comprises a 
backbone with at least one nuclease-resistant intemucleotide linxage selected from the 
group consisting of: phosphorothioate, phosphorodithioate, niethylphosphonate, and 
peptide. / 

55. The method of claim 47, wherein the immunostimulatory nucleic acid comprises at least 
one nucleotide analog or derivative. / /} 

56. The method of claim 47, wherein the imn^ostimulately nucleic acid is not a 
palindrome. / 

57. The method of claim 47, wherein the immunostimulatory nucleic acid is a CpG nucleic 
acid. / 

58. The method of claim 47; wherein the immunostimulatory nucleic acid is a non-CpG 
nucleic acid. / 

59. The method of claim 58, wherein the non-CpG immunostimulatory nucleic acid is a T- 
rich nucleic acia. 

60. The method of claim 58, wherein the non-CpG immunostimulatory nucleic acid is a 
poly-G micleic acid. 
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61. The method of claim 47, wherein the immunostimulatory nucleic acid is any 
combination of at least two nucleic acids selected from the group consisting of: Cp( 
nucleic acids, T-rich nucleic acids, and poly-G nucleic acids. 

62. The method of claim 47, wherein the immunostimulatory nucleic acid i^tetween 8 and 
100 nucleotides in length. 



10 



63. The method of claim 47, wherein the immunostimulatory nugleic acid is between 12 
and 40 nucleotides in length. 



64. The method of claim 47, wherein the immunostimujmory nucleic acid has a sequence 
selected from the group consisting of 





ggtrCr 1 CAACO 1 1 GAgggggCr > 


f ylUJJJN 


1 coc 
l3oZ> 


ccr\ 


ID 


TVT/^l. 1 

N(J:1 


15 


tcgtcgttttgtcgttttgtcgtt / 


/ U\JN 


2UZ2 


aEQ 


ID 


N(J:z 




ggggtcgtcgttttgggggg | 


/ I C\TXW 

/ J \J\Jr\ 


O 1 QA 


CCA 


yn 

lU 






tcgtcgttttgtcgttttgggggg \ 




2J85 


SEQ 


ID 


NO:4 




ggggtcgacgtcgagggggg / 




2192 


SEQ 


ID 


NO:5 




ggggtcatcgatgagggggg / 


ODN 


2204 


SEQ 


ID 


NO:6 


20 


ggGGGACGATCGTCgggggG / 


ODN 


2216 


SEQ 


ID 


NO:7 




gggggtcgtacgacgggggg / 


ODN 


2217 


SEQ 


ID 


NO:8 




ggGGGACGATATCGTCgggggGK 


ODN 


2245 


SEQ 


ID 


NO:9 




ggGGGACGACGTCGTCgggggXj 


ODN 


2246 


SEQ 


ID 


NO: 10 




ggGGGACGAGCTCGTCgagggG 


ODN 


2247 


SEQ 


ID 


NO: 11 


25 


ggGGGACGTACGTCgggggG 


ODN 


2248 


SEQ 


ID 


NO: 12 




ggGGGACGATCGTTGggggG 


ODN 


2252 


SEQ 


ID 


NO: 13 




ggGGAACGATCGTQgggggG 


ODN 


2253 


SEQ 


ID 


NO:14 




ggGGGGACGATCOTCgggggG 


ODN 


2254 


SEQ 


ID 


NO: 15 




ggGGGACGATCGTCGgggggG 


ODN 


2255 


SEQ 


ID 


NO: 16 


30 


ggGGGTCATCGATGAgggggG 


ODN 


2260 


SEQ 


ID 


NO: 17 




ggGGTCGTCGACGAgggggG 


ODN 


2293 


SEQ 


ID 


NO: 18 




ggGGTCGTTjCGAACGAgggggG 


ODN 


2294 


SEQ 


ID 


NO:19 




ggGGACGTTCGAACGTgggggG 


ODN 


2295 


SEQ 


ID 


NO:20 




ggGGAACGACGTCGTTgggggG 


ODN 


2297 


SEQ 


ID 


NO:21 


35 


ggGGAACGTACGTCgggggG 


ODN 


2298 


SEQ 


ID 


NO:22 




ggGGAACGTACGTACGTTgggggG 


ODN 


2299 


SEQ 


ID 


NO:23 




ggGGTCACCGGTGAgggggG 


ODN 


2300 


SEQ 


ID 


NO:24 




ggGGTCGACGTACGTCGAgggggG 


ODN 


2301 


SEQ 


ID 


NO:25 




ggGgACCGGTACCGGTgggggG 


ODN 


2302 


SEQ 


ID 


NO:26 


40 


ggQTCGACGTCGAgggggG 


ODN 


2303 


SEQ 


ID 


NO:27 




ggpGTCGACGTCGagggg 


ODN 


2304 


SEQ 


ID 


NO:28 




ggGGAACGTTAACGTTgggggG 


ODN 


2305 


SEQ 


ID 


NO:29 



6 
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ggGGACGTCGACGTggggG 

ggGGGTCGTTCGTTgggggG 

ggGACGATCGTCGgggggG 

ggGTCGTCGACGAggggggG 

ggTCGTCGACGAGgggggG 

ggGGACGATCGTCGgggggG 

ggGGTCGACGTCGACGTCGi 

ggGGACGACGTCGTGgggggG 



ODN 2306 SEQ ID NO:30 

ODN 23 1 1 SEQipjsfer^T 

ODN 2328 ^SECflD NO:32 

OD^2329 SEQ IDNO:33 

5DN 2330 SEQ ID NO:34 

ODN 2332 SEQ ID NO:35 

ODN 2334 SEQ ID NO:36, and 

"ODN 2336 SEQ ID NO:37, 



wherein each JoWer case letter represents phosphorothioate linkage and each upper case letter 
indicfitesTphosphodiester linkage. 

65. A method of increasing efficacy of IFN-oc treatment of a subject, comprising: 
administering to a subject in need of treatment with IFN-ot a pharmaceutical 

composition comprising IFN-oc, and 

coadministering to the subject in n€ed of such treatment a pharmaceutical 
composition comprising an immunostimulatory nucleic acid in an amount which, together 
with the administered IFN-ot, is an effective IFN-a treatment, wherein the efficacy of the 
IFN-a treatment is greater/than the efficacy of administering the same amount of IFN-a 
in the absence of coadministering the immunostimulatory nucleic acid. 

66. The method of claim 65, wherein the pharmaceutical composition comprising 
immunostimulatory nucleic acid is administered locally. 



67. The method of claim 65, wherein the 



iunostimulato^<nucleic acid is modified. 



68. The method of claim 65, wherein $ie irp^nxnostimulatory nucleic acid comprises a 
backbone with at least one nucleaseH^i^a&t internuc leotide linkage selected from the 
group consisting of: phosphpr6thioate, phosphorodithioate, methylphosphonate, and 
peptide. 



69. Thejalethod of claim 65, wherein the immunostimulatory nucleic acid comprises at 
leastone nucleotide analog or derivative. 
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70. The method of claim 65, wherein the immunostimulatory nucleic acid is not a t 
palindrome. 

71 . The method of claim 65, wherein the immunostimulatory nucleic acid is ^ CpG 
5 nucleic acid. 

72. The method of claim 65, wherein the immunostimulatory nucleic apid is a non-CpG 
nucleic acid. 

10 73. The method of claim 72, wherein the non-CpG immunostirriulatory nucleic acid is a 
T-rich nucleic acid. 

74. The method of claim 72, wherein the non-CpG imniunostimulatory nucleic acid is a 
poly-G nucleic acid. 

15 

75. The method of claim 65, wherein the/ imnau/iostimulatory nucleic acid is any 
combination of at least two nucleic acidfc s^c'ted from the group consisting of: CpG 
nucleic acids, T-rich nucleic acids, and/poly-Gllueleie'acids. 

20 76. The method of claim 65, wherein the immunostimulatory nucleic acid is between 8 
and 100 nucleotides in lengthy 



25 



30 



77. The method of claina 65, wherein the immunostimulatory nucleic acid is between 12 
and 40 nucleotides inrlength. 

78. The methodof claim 65, wherein the immunostimulatory nucleic acid has a sequence 
selected from the group consisting of 



35 



ggGGTCAAGGTTGAgggggG 

tcgtcgttttgtcgttttgtcgtt 

ggggtcgtcgttttgggggg 

tcgtcgtmg/cgttttgggggg 

ggggtcgacgtcgagggggg 

ggggtcatcgatgagggggg 

ggGGGACGATCGTCgggggG 

gggggtcgtacgacgggggg 



ODN 
ODN 
ODN 
ODN 
ODN 
ODN 
ODN 
ODN 



1585 
2022 
2184 
2185 
2192 
2204 
2216 
2217 



SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 



NO:l 
NO:2 
NO:3 
NO:4 
NO:5 
NO:6 
NO:7 
NO:8 
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1 



ggGGGACGATATCGTCgggggG 
ggGGGACGACGTCGTCgggggG 
ggGGGACGAGCTCGTCgggggG 
ggGGGACGTACGTCgggggG 
ggGGGACGATCGTTGggggG 
ggGGAACGATCGTCgggggG 
ggGGGGACGATCGTCgggggG 
ggGGGACGATCGTCGgggggG 
ggGGGTCATCGATGAgggggG 
ggGGTCGTCGACGAgggggG 
ggGGTCGTTCGAACGAgggggG 
ggGGACGTTCGAACGTgggggG 
ggGGAACGACGTCGTTgggggG 
ggGGAACGTACGTCgggggG 
ggGGAACGTACGTACGTTgggggG 
ggGGTCACCGGTGAgggggG 
ggGGTCGACGTACGTCGAgggggG 
ggGGACCGGTACCGGTgggggG 
ggGTCGACGTCGAgggggG 
ggGGTCGACGTCGagggg 
ggGGAACGTTAACGTTgggggG 
ggGGACGTCGACGTggggG 
ggGGGTCGTTCGTTgggggG 
ggGACGATCGTCGgggggG 
ggGTCGTCGACGAggggggG 
ggTCGTCGACGAGgggggG 
ggGGACGATCGTCGgggggG 
ggGGTCGACGTCGACGTCGAGgggggG 
ggGGACGACGTCGTGgggggG 



ODN 

ODN 

ODN! 

ODN 

ODN 

ODN: 

ODN: 

odn: 
odn: 
odn: 
odn: 
odn: 
odn: 
odn: 
odn: 
odn 

ODNy 
OD2 
QDN 
)DN 
ODN 
ODN 
ODN 

odn: 
odn: 
m 
5n: 

ODN 
ODN 



SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID, 
SEQ 
SE 

SEQ ID 
iQID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 



NO:9 ' 
NO: 10 / 
NO:l}/ 
NOrl^ 
N0/l3 
:14 
0:15 
NO: 16 
NO: 17 
NO: 18 
NO: 19 
NO:20 
NO:21 
NO:22 
NO:23 
NO:24 
NO:25 
NO:26 
NO:27 
NO:28 
NO:29 
NO:30 
NO:31 
NO:32 
NO:33 
NO:34 
NO:35 
NO:36, and 
NO:37, 



wherein each lower case letter Represents phosphorothioate linkage and each upper case letter 
indicates phosphodiester linkage. 

79. The method of claim 65, wherein the subject has a condition selected from the group 
consisting of a proliferative disorder and a viral infection. 



80. The method of claim 65, wherein the subject has a proliferative disorder selected from 
the group/consisting of: hairy cell leukemia, chronic myelogenous leukemia, cutaneous T- 
cell leulcemia, multiple myeloma, follicular lymphoma, malignant melanoma, squamous 
cell oarcinoma, AIDS-related Kaposi's sarcoma, renal cell carcinoma, prostate carcinoma, 
bla/dder cell carcinoma, cervical dysplasia, and colon carcinoma. 



l hi 

m 



10 



15 




8 1 . The method of claim 65, when 
group consisting of: hepatitis B, b 
immunodeficiency 
papillomavirus. 



oma acuminatum, human 
>stein-Barr virus, and 




A method of decreasing a dose of IFN-a effecdve for treating a subject, comprising: 
administering to a subject in need of treatgjent with IFN-a a pharmaceutical 
composition comprising IFN-a, and 

coadministering to the subject in ne^a of such treatment a pharmaceutical 
composition comprising an immuno^imulatory nucleic acid in an amount which, together 
with the administered IFN-a, is effective IFN-a treatment, and, wherein the amount of 
administered IFN-a is less than an amount of IFN-a required in the absence of 
coadministering the immjmostimulatory nucleic acid. 



83. The method of claim 82, wherein the amount of administered IFN-a is at least 20, 
percent below the amount of IFN-a required in the absence of coadministering^the 
immunostimulatory nucleic acid. 



84. The method of claim 82, wherein the amount of administered IFN-a is at least 30 
20 percent below the amount of IFN-a r^^i^ed in the aljs^nce of coadministering the 

immunostimulatory nucleic acid. 

* 85. The method of claim 82, wherpii^}ie Vs >ainoimt oj^administered IFN-a is at least 40 
percent below the amount o£fr N-a required in the absence of coadministering the 
25 immunostimulatory imcrleic acid. 

86. The method of claim 82, wherein the amount of administered IFN-a is at least 50 
percenfbelow the amount of IFN-a required in the absence of coadministering the 
lnyHunostimulatory nucleic acid. 
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/ 



87. The method of claim 82, wherein the pharmaceutical composition comprising an 
immunostimulatory nucleic acid is administered locally. 



88. The method of claim 82, wherein the immunostimulatory nucleic acid is mbdified. 



89. The method of claim 82, wherein the immunostimulatory nucleic peid comprises a 

P selected from the 
osphonate, and 
acid comprises at 
acid is not a 
acid is a CpG 
acid is a non-CpG 
ry nucleic acid is a 
ucleic acid is a poly- 







96. The/method of claim 82, wherein the immunostimulatory nucleic acid is any combination 
oyat least two nucleic acids selected from the group consisting of: CpG nucleic acids, T- 
mch nucleic acids, and poly-G nucleic acids. 
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97. The method of claim 82, wherein the immunostimulatory nucleic acid is between 8 ancj 
1 00 nucleotides in length. ^ 

/ 

98. The method of claim 82, wherein the immunostimulatory nucleic acid is betweeif 12 and 
40 nucleotides in length. / 



99. The method of claim 82, wherein the immunostimulatory nucleic acid^has a sequence 
selected from the group consisting of 



ggGGTCAACGTTGAgggggG 


ODN 


1585 




ID 


NO:l 


tcgtcgttttgtcgttttgtcgtt 


ODN 


2022 


/SEQ 


ID 


NO:2 


ggggtcgtcgttttgggggg 


ODN 


2184 / 


' SEQ 


ID 


NO:3 


tcgtcgttttgtcgttttgggggg 


ODN 


2185 


SEQ 


ID 


NO:4 


ggggtcgacgtcgagggggg 


ODN 


2192 


SEQ 


ID 


NO:5 


ggggtcatcgatgagggggg 


ODN 


-2204 


SEQ 


ID 


NO:6 


ggGGGACGATCGTCgggggG s- 


-\ ODN 


2216 


SEQ 


ID 


NO:7 


gggggtcgtacgacgggggg / 


\j0DN 


2217 


SEQ 


ID 


NO:8 


ggGGGACGATATCGTCgggggG / 


X ODN 


2245 


SEQ 


ID 


NO:9 


ggGGGACGACGTCGTCgggggG 


/ j ODN 


2246 


SEQ 


ID 


NO: 10 


ggGGGACGAGCTCGTCgggggG 1/ 


J ODN 


2247 


SEQ 


ID 


NO: 11 


ggGGGACGTACGTCgggggG f-* 


\ODN 


2248 


SEQ 


ID 


NO: 12 


ggGGGACGATCGTTGggggG / 




.2252 


SEQ 


ID 


NO: 13 


ggGGAACGATCGTCgggggG / 


ODN 


2253 


SEQ 


ID 


NO: 14 


ggGGGGACGATCGTCgggggG / 


ODN 


2254 


SEQ 


ID 


NO: 15 


ggGGGACGATCGTCGgggggG / 


ODN 


2255 


SEQ 


ID 


NO: 16 


ggGGGTCATCGATGAgggggG/ 


ODN 


2260 


SEQ 


ID 


NO: 17 


ggGGTCGTCGACGAgggggCj/ 


ODN 


2293 


SEQ 


ID 


NO: 18 


ggGGTCGTTCGAACGAgggggG 


ODN 


2294 


SEQ 


ID 


NO: 19 


ggGGACGTTCGAACGTgggggG 


ODN 


2295 


SEQ 


ID 


NO:20 


ggGGAACGACGTCGTTgggggG 


ODN 


2297 


SEQ 


ID 


NO:21 


ggGGAACGTACGTOgggggG 


ODN 


2298 


SEQ 


ID 


NO:22 


ggGGAACGTACG/ACGTTgggggG 


ODN 


2299 


SEQ 


ID 


NO:23 


ggGGTCACCGG/GAgggggG 


ODN 


2300 


SEQ 


ID 


NO:24 


ggGGTCGACGTACGTCGAgggggG 


ODN 


2301 


SEQ 


ID 


NO:25 


ggGGACCGGTACCGGTgggggG 


ODN 


2302 


SEQ 


ID 


NO:26 


ggGTCGACGTCGAgggggG 


ODN 


2303 


SEQ 


ID 


NO:27 


ggGGTCGACGTCGagggg 


ODN 


2304 


SEQ 


ID 


NO:28 


ggGGAACGTTAACGTTgggggG 


ODN 


2305 


SEQ 


ID 


NO:29 


ggGGACGTCGACGTggggG 


ODN 


2306 


SEQ 


ID 


NO:30 


ggGGGTCGTTCGTTgggggG 


ODN 


2311 


SEQ 


ID 


NO:31 


ggGACGATCGTCGgggggG 


ODN 


2328 


SEQ 


ID 


NO:32 


ggGTCGTCGACGAggggggG 


ODN 


2329 


SEQ 


ID 


NO:33 


ggTCGTCGACGAGgggggG 


ODN 


2330 


SEQ 


ID 


NO:34 


ggGGACGATCGTCGgggggG 


ODN 


2332 


SEQ 


ID 


NO:35 


egGGTCGACGTCGACGTCGAGgggggG 


ODN 


2334 


SEQ 


ID 


NO:36, and 
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ggGGACGACGTCGTGgggggG ODN 2336 SEQ ID NO:37, 

wherein each lower case letter represents phosphorothioate linkage and each upper case letter 
indicates phosphodiester linkage. 

100. The method of claim 82, wherein the subject has a condition select^ckfrom the group 
consisting of a proliferative disorder and a viral infection. 

101. The method of claim 82, wherein th^suhject ha^^proliferative disorder selected from 
the group consisting of: hairy cell leukemia, chronic myelogenous leukemia, cutaneous T- 

10 cell leukemia, multiple myeloma, folliauJ3i£/lym^ melanoma, squamous 

cell carcinoma, AIDS-related Ka^e^i's sarcoma, renal cell carcinoma, prostate carcinoma, 
bladder cell carcinoma, cereal dysplasia, and colon carcinoma. 

102. The method ofclaim 82, wherein the subject has a viral infection selected from the 
15 group consisting of: hepatitis B, hepatitis C, condyloma acuminatum, human 

immunpdeficiency virus, herpes, cytomegalovirus, Epstein-Barr virus, and 
papillomavirus . 



2j 103. A method of preventing an IFN-a treatment^elated side effect in a subject receiving 

Q or in need of treatment with IFN-a, comprising 

£jjz<\0 J administering to a subject in need of treatment with IFN-a a pharmaceutical 
^ composition comprising IFN-a, and 

coadministering to the subject in need of such treatment a pharmaceutical 
composition comprising an immunostimulatory nucleic acid in an amount which, together 

J-a/is a 



25 



with the administered IFN- 



/ 



an effective IFN-a treatment, and, wherein an IFN-a 



treatment-related side effect is reduced in comparison to the side effect when IFN-a is 
administered in of coadministering the immunostimulatory nucleic acid. 



30 



104. The method of claim 103, whereki the pharmaceutical composition: 
immunostimulatory nucleic acid) is^dpainistefeHTocally. 



an 



lethod of claim 103, wherein the IFN-a treatment-related side effect is systemic. 
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106. The method of claim 103, wherein the IFN-a treatment-related side effect is selected 
from the group consisting of flu-like syndrome, fever, headache, chills, myalgia, fatigue, 
anorexia, nausea, vomiting, diarrhea, and depression. 



10 



107. The method of claim 103, wherein the immunostimulatory nucleic acid is nidified. 

108. The method of claim 103, wherein the immunostimulatory nucleic a^M comprises a 
backbone with at least one nuclease-resistant internucleotide linkage^lected from the 
group consisting of: phosphorothioate, phosphorodithioate, meth^^iosphonate, and 
peptide. 



"Si 



^ 15 



109. The method of claim 103, wherein the immunostiipulatory nucleic acid comprises at 
least one nucleotide analog or derivative 



110. The method of claim 103, wherein/ 
palindrome. 



111. The method of claim 103, wjierein the immunostimulatory nucleic acid is a CpG 
20 nucleic acid. 




unostimulatory nucleic acid is not a 



1 12. The method of cl^rni 103, wherein the immunostimulatory nucleic acid is a non-CpG 
nucleic acid. 

25 113. The mettfbd of claim 112, wherein the non-CpG immunostimulatory nucleic acid is a 
T-rich nucleic acid. 

114. /The method of claim 112, wherein the non-CpG immunostimulatory nucleic acid is a 
x>ly-G nucleic acid. 
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ll 5. The method of claim 103, wherein the immunostimulatory nucleic acid is any 
combination of at least two nucleic acids selected from the group consisting of: CpJ& 
nucleic acids, T-rich nucleic acids, and poly-G nucleic acids. / 

116. The method of claim 103, wherein the immunostimulatory nucleic acid is/between 8 
and 100 nucleotides in length. / 

117. The method of claim 103, wherein the immunostimulatory nucleic acid is between 12 
and 40 nucleotides in length. / 

118. The method of claim 103, wherein the immunostimulapry nucleic acid has a 



sequence selected from the group consisting of 



ggGGTCAACGTTGAgggggG 


ODN 


1585 


SEQ 


ID 


NO:l 


tcgtcgttttgtcgttttgtcgtt 


OBN 


2022 


SEQ 


ID 


NO:2 


ggggtcgtcgttttgggggg 


/-n ODN 


2184 


SEQ 


ID 


NO:3 


tcgtcgttttgtcgttttgggggg 


/ VODN 


2185 


SEQ 


ID 


NO:4 


ggggtcgacgtcgagggggg , 


' A ODN 


2192 


SEQ 


ID 


NO:5 


ggggtcatcgatgagggggg i 


/) ODN 


2204 


SEQ 


ID 


NO:6 


ggGGGACGATCGTCgggggG 


/ 1 ODN 


2216 


SEQ 


ID 


NO:7 


gggggtcgtacgacgggggg / 


^VODN 


22J7 


SEQ 


ID 


NO:8 


ggGGGACGATATCGTCgggggG / 


ODN 


2245 


SEQ 


ID 


NO:9 


ggGGGACGACGTCGTCgggggG / 


ODN 


2246 


SEQ 


ID 


NO: 10 


ggGGGACGAGCTCGTCgggggG / 


ODN 


2247 


SEQ 


ID 


NO: 11 


ggGGGACGTACGTCgggggG / 


ODN 


2248 


SEQ 


ID 


NO: 12 


ggGGGACGATCGTTGggggG / 


ODN 


2252 


SEQ 


ID 


NO: 13 


ggGGAACGATCGTCgggggG / 


ODN 


2253 


SEQ 


ID 


NO:14 


ggGGGGACGATCGTCggggsG 


ODN 


2254 


SEQ 


ID 


NO: 15 


ggGGGACGATCGTCGgggggG 


ODN 


2255 


SEQ 


ID 


NO: 16 


ggGGGTCATCGATGAgggggG 


ODN 


2260 


SEQ 


ID 


NO: 17 


ggGGTCGTCGACGAgggggG 


ODN 


2293 


SEQ 


ID 


NO:18 


ggGGTCGTTCGAAC0AgggggG 


ODN 


2294 


SEQ 


•ID 


NO: 19 


ggGGACGTTCGAACGTgggggG 


ODN 


2295 


SEQ 


ID 


NO:20 


ggGGAACGACGTCGTTgggggG 


ODN 


2297 


SEQ 


ID 


NO:21 


ggGGAACGTACGTCgggggG 


ODN 


2298 


SEQ 


ID 


NO:22 


ggGGAACGTACGTACGTTgggggG 


ODN 


2299 


SEQ 


ID 


NO:23 


ggGGTCACCeGTGAgggggG 


ODN 


2300 


SEQ 


ID 


NO:24 


ggGGTCGACGTACGTCGAgggggG 


ODN 


2301 


SEQ 


ID 


NO:25 


ggGGACCGGTACCGGTgggggG 


ODN 


2302 


SEQ 


ID 


NO:26 


ggGTCGACGTCGAgggggG 


ODN 


2303 


SEQ 


ID 


NO:27 


ggGGTCGACGTCGagggg 


ODN 


2304 


SEQ 


ID 


NO:28 


ggGGAACGTTAACGTTgggggG 


ODN 


2305 


SEQ 


ID 


NO:29 


ggGGACGTCGACGTggggG 


ODN 


2306 


SEQ 


ID 


NO:30 
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ggGGGTCGTTCGTTgggggG 

ggGACGATCGTCGgggggG 

ggGTCGTCGACGAggggggG 

ggTCGTCGACGAGgggggG 

ggGGACGATCGTCGgggggG 

ggGGTCGACGTCGACGTCGAGgggggG 

ggGGACGACGTCGTGgggggG 



ODN2311 SEQIDNO:31 

ODN 2328 SEQ ID NO:32 

ODN 2329 SEQ ID NO:33 

ODN 2330 SEQ ID NO:34 

ODN 2332 SEQ ID NO:35 

ODN 2334 SEQ ID NO:3^ 

ODN 2336 SEQ ID NQ/37, 



and 



wherein each lower case letter represents phosphorothioate linkage and eac^upper case letter 
indicates phosphodiester linkage. 

119. The method of claim 103, wherein the subject has a condition selected from the group 
consisting of a proliferative disorder and a viral infection/ 

120. The method of claim 103, wherein the subjWI has a proliferative disorder selected 
from the group consisting of: hairy cell leu^dmja, chronic myelogenous leukemia, 
cutaneous T-cell leukemia, multiple my&onla, WlienlaiLlymphoma, malignant 
melanoma, squamous cell carcinopra, AIDS-related Kaposi's sarcoma, renal cell 
carcinoma, prostate carcinortjat; bladder cell carcinoma, cervical dysplasia, and colon 
carcinoma. 

121 . The metiuxKif claim 103, wherein the subject has a viral infection selected from the 
group consisting of: hepatitis B, hepatitis C, condyloma acuminatum, human 
immunodeficiency virus, herpes, cytomegalovirus, Epstein-Barr virus, and 
pq^llomavirus . 



122. A method of enhancing efficacy of IFN-a treatment in a subject in need of such 
treatment, comprising 

administering to a subject in need of such treatment an amount of a pharmaceutical 
composition comprising IFN-a effective for treating a condition of the subject; 

isolating natural interferon-producing cells (IPCs) from a donor; 

contacting the isolated IPCs ex vivo with an amount of a pharmaceutical composition 
comprising an immunostimulatory nucleic acid effective for inducing the IPCs to release 
IFN-a; and 

administering the contacted cells to the subject. 
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123. The method of claim 122, wherein the donor is the subject. 

124. The method of claim 122 further comprising contacting the isolated IPCs with an 
antigen. 

/ 
/ 

125. The method of claim 122, wherein the administering the contacted cellS/Comprises 
local injection. ^/ 

126. The method of claim 125, wherein the local injection is via a/blood vessel supplying a 
target tissue. y / 

/ 

127. The method of claim 126, wherein the blood vesselis selected from the group 
consisting of a hepatic artery, a portal veim a celiap'artery, and a splenic artery. 

128. The method of claim 122, wherein^ the impivinostimulatory nucleic acid is modified. 

129. The method of claim 122, wherein the immunostimulatory nucleic acid comprises a 
backbone with at least one nucleage-resistant internucleotide linkage selected from the 
group consisting of: phosphorpmioate, phosphorodithioate, methylphosphonate, and 
peptide. 

130. The method of ctefm 122, wherein the immunostimulatory nucleic acid comprises at 
least one nucleotide analog or derivative. 

131. The method of claim 122, wherein the immunostimulatory nucleic acid is not a 
palindrome. 



132. /The method of claim 122, wherein the immunostimulatory nucleic acid is a CpG 
nucleic acid. 
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133. The method of claim 122, wherein the immunostimulatory nucleic acid is a non-CpG 



/ 



nucleic acid. 



/ 



134. The method of claim 133, wherein the non-CpG immunostimulatory nucleic/acid is a 
T-rich nucleic acid. 



10 



15 



20 



25 



30 



35 



135. The method of claim 133, wherein the non-CpG immunostimulatory nucleic acid is a 
poly-G nucleic acid. 

136. The method of claim 122, wherein the immunostimulatory nucleic acid is any 
combination of at least two nucleic acids selected from th& group consisting of: CpG 
nucleic acids, T-rich nucleic acids, and poly-G nucleic/dcids. 



137. The method of claim 122, wherein the/i 
and 100 nucleotides in length. 



138. The method of claim 122, wherein 
and 40 nucleotides in length. 




ostimulatory nucleic acid is between 8 



atory nucleic acid is between 12 



139. The method of claim 122, wherein the immunostimulatory nucleic acid has a 
sequence selected from the group consisting of 



ggGGTCAACGTTGAgggggG/ 


ODN 


1585 


SEQ 


ID 


NO:l 


tcgtcgttttgtcgttttgtcgtt / 


ODN 


2022 


SEQ 


ID 


NO:2 


ggggtcgtcgttttgggggg / 


ODN 


2184 


SEQ 


ID 


NO:3 


tcgtcgttttgtcgttttgggggg / 


ODN 


2185 


SEQ 


ID 


NO:4 


ggggtcgacgtcgagggggg/ 


ODN 


2192 


SEQ 


ID 


NO:5 


ggggtcatcgatgagggggg 


ODN 


2204 


SEQ 


ID 


NO:6 


ggGGGACGATCGTCgggggG 


ODN 


2216 


SEQ 


ID 


NO:7 


gggggtcgtacgacgggggg 


ODN 


2217 


SEQ 


ID 


NO:8 


ggGGGACGATATCGTCgggggG 


ODN 


2245 


SEQ 


ID 


NO:9 


ggGGGACGACGTCGTCgggggG 


ODN 


2246 


SEQ 


ID 


NO: 10 


ggGGGACGAGCTCGTCgggggG 


ODN 


2247 


SEQ 


ID 


NO: 11 


ggGGGACGTACGTCgggggG 


ODN 


2248 


SEQ 


ID 


NO: 12 


ggGGGAGGATCGTTGggggG 


ODN 


2252 


SEQ 


ID 


NO: 13 


ggGGAACGATCGTCgggggG 


ODN 


2253 


SEQ 


ID 


NO: 14 


ggGGGGACGATCGTCgggggG 


ODN 


2254 


SEQ 


ID 


NO: 15 


ggGGGACGATCGTCGgggggG 


ODN 


2255 


SEQ 


ID 


NO: 16 


ggGGGTCATCGATGAgggggG 


ODN 


2260 


SEQ 


ID 


NO: 17 
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10 



15 



ru 20 



ly 

m 



ggGGTCGTCGACGAgggggG 
ggGGTCGTTCGAACGAgggggG 
ggGGACGTTCGAACGTgggggG 
ggGGAACGACGTCGTTgggggG 
ggGGAACGTACGTCgggggG 
ggGGAACGTACGTACGTTgggggG 
ggGGTCACCGGTGAgggggG 
ggGGTCGACGTACGTCGAgggggG 
ggGGACCGGTACCGGTgggggG 
ggGTCGACGTCGAgggggG 
ggGGTCGACGTCGagggg 
ggGGAACGTTAACGTTgggggG 
ggGGACGTCGACGTggggG 
ggGGGTCGTTCGTTgggggG 
ggGACGATCGTCGgggggG 
ggGTCGTCGACGAggggggG 
ggTCGTCGACGAGgggggG 
ggGGACGATCGTCGgggggG 
ggGGTCGACGTCGACGTCGAGgggggG 
ggGGACGACGTCGTGgggggG 

wherein each lower case letter represents phospta 

indicates phosphodiester linkage. 



/ 



ODN 2293 SEQ ID NO : 1 8 

ODN 2294 SEQ ID NO:19 

ODN 2295 SEQ ID NO:20/' 

ODN 2297 SEQ ID NO:21 

ODN 2298 SEQ ID N0^2 

ODN 2299 SEQ ID NQte3 

ODN 2300 SEQ ID NO:24 

ODN 2301 SEQ ID/NO:25 

ODN 2302 SEQ JD NO:26 

ODN 2303 SEQ/ID NO:27 

ODN 2304 SEQ ID NO:28 

ODN 2305 SEQ ID NO:29 
ODN 2306 /SEQIDNO:30 
ODN 2311/ SEQIDNO:31 

ODN 2328 SEQ ID NO:32 

ODN 2329 SEQ ID NO:33 

ODN/330 SEQIDNO:34 

OD14 2332 SEQIDNO:35 

OWN 2334 SEQ ID NO:36, and 

)DN 2336 SEQ ID NO:37, 

rothioate linkage and each upper case letter 



25 



140. The method of claim 122, wherein/the subject has a condition selected from the group 
consisting of a proliferative disorder and a viral infection. 



30 



141. The method of claim 122/ wherein the subject has a proliferative disorder selected 
from the group consisting^of: hairy cell leukemia, chronic myelogenous leukemia, 
cutaneous T-cell leukemia, multiple myeloma, follicular lymphoma, malignant 
melanoma, squamous cell carcinoma, AIDS-related Kaposi's sarcoma, renal cell 
carcinoma, prostate carcinoma, bladder cell carcinoma, cervical dysplasia, and colon 
carcinoma. 



142. The/method of claim 122, wherein the subject has a viral infection selected from the 
35 grout/ consisting of: hepatitis B, hepatitis C, condyloma acuminatum, human 

imjmunodeficiency virus, herpes, cytomegalovirus, Epstein-Barr virus, and 
ipillomavirus. 
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143. A method of supporting survival of natural interferon-producing cells (IPCs) in vitro, 
comprising 

isolating IPCs from a subject; 

culturing the IPCs in a sterile medium suitable for tissue culture; and 
contacting the IPCs in vitro with an amount of immunostimulatory nucleic acid 
effective to support the growth of the IPCs in the absence of interleukin 3 (IL-3). 

144. The method of claim 143, wherein the IPCs are precursor type 2 dendritic cells 7 
(pDC2s). / 

145. The method of claim 143, wherein the IPCs are cultured in the absenc^of IL-3. 

146. The method of claim 143, wherein the IPCs are cultured in the absence of GM-CSF. 

147. The method of claim 143, wherein the immunostimulatpiy nucleic acid is modified. 

148. The method of claim 143, wherein the imm^osmnulatory nucleic acid comprises a 
backbone with at least one nuclease-resistant iirpmucleotide linkage selected from the 
group consisting of: phosphorothioate, pnospnorodithioate, rnethylphosphonate, and 
peptide. 

149. The method of claim 143, wherein the immunostimulatory nucleic acid comprises at 
least one nucleotide analog or/aerivative. 

150. The method of clajm 143, wherein the immunostimulatory nucleic acid is not a 
palindrome. / 

151 . The mejiiod of claim 143, wherein the immunostimulatory nucleic acid is a CpG 
nucleic acid. 



152. 



he method of claim 143, wherein the immunostimulatory nucleic acid is a non-CpG 
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153. The method of claim 152, wherein the non-CpG immunostimulatory nucleic acid is a 
T-rich nucleic acid. 

/ 

154. The method of claim 152, wherein the non-CpG immunostimulatory nucleic api^is a 
poly-G nucleic acid. 
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155. The method of claim 143, wherein the immunostimulatory nucleic^cid is any 
combination of at least two nucleic acids selected from the group ^dnsisting of: CpG 
nucleic acids, T-rich nucleic acids, and poly-G nucleic acids. 



156. The method of claim 143, wherein the immunostimjrfatory nucleic acid is between 8 
and 100 nucleotides in length. 



15 157. The method of claim 143, wherein Jfcne ir 
and 40 nucleotides in length. 



lunostimulatory nucleic acid is between 12 



hi 



158. The method of claim 143, wherein the immunostimulatory nucleic acid has a 
sequence selected from the gromy consisting of 



20 


ggGGTCAACGTTGAgggggG/ 


ODN 


1585 


SEQ 


IDNO:l 




tcgtcgttttgtcgttttgtcgtt / 


ODN 


2022 


SEQ 


ID NO:2 




ggggtcgtcgttttgggggg / 


ODN 


2184 


SEQ 


ID NO:3 




tcgtcgttttgtcgttttgggggg / 


ODN 


2185 


SEQ 


ID NO:4 




ggggtcgacgtcgagggggg/ 


ODN 


2192 


SEQ 


ID NO:5 


25 


ggggtcatcgatgagggggg 


ODN 


2204 


SEQ 


ID NO:6 




ggGGGACGATCGTCgggggG 


ODN 


2216 


SEQ 


ID NO:7 




gggggtcgtacgacgsgggg 


ODN 


2217 


SEQ 


ID NO:8 




ggGGGACGATATCGTCgggggG 


ODN 


2245 


SEQ 


ID NO:9 




ggGGGACG^CGTCGTCgggggG 


ODN 


2246 


SEQ 


ID NO: 10 


30 


ggGGGACQAGCTCGTCgggggG 


ODN 


2247 


SEQ 


ID NO: 11 




ggGGGAGGTACGTCgggggG 


ODN 


2248 


SEQ 


ID NO: 12 




ggGGGACGATCGTTGggggG 


ODN 


2252 


SEQ 


ID NO: 13 




ggGGAACGATCGTCgggggG 


ODN 


2253 


SEQ 


ID NO: 14 




ggGGGGACGATCGTCgggggG 


ODN 


2254 


SEQ 


ID NO: 15 


35 


ggGGGACGATCGTCGgggggG 


ODN 


2255 


SEQ 


ID NO: 16 




ggGpGTCATCGATGAgggggG 


ODN 


2260 


SEQ 


ID NO: 17 




ggOGTCGTCGACGAgggggG 


ODN 


2293 


SEQ 


ID NO: 18 




ggGGTCGTTCGAACGAgggggG 


ODN 


2294 


SEQ 


ID NO:19 




ggGGACGTTCGAACGTgggggG 


ODN 


2295 


SEQ 


ID NO:20 
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ggGGAACGACGTCGTTgggggG 


ODN 


2297 


SEQ 


ID 


NO:21 


ggGGAACGTACGTCgggggG 


ODN 


2298 


SEQ 


ID 


NO:22 


ggGGAACGTACGTACGTTgggggG 


ODN 


2299 


SEQ 


ID 


NO:23 


ggGGTCACCGGTGAgggggG 


ODN 


2300 


SEQ 


ID 


NO:24 


ggGGTCGACGTACGTCGAgggggG 


ODN 


2301 


SEQ 


ID 


NO:25 


ggGGACCGGTACCGGTgggggG 


ODN 


2302 


SEQ 


ID 


NO:26 


ggGTCGACGTCGAgggggG 


ODN 


2303 


SEQ 


ID 


NO:27 


ggGGTCGACGTCGagggg 


ODN 


2304 


SEQ 


ID 


NO:28 


ggGGAACGTTAACGTTgggggG 


ODN 


2305 


SEQ 


ID 


NO:29 


ggGGACGTCGACGTggggG 


ODN 


2306 


SEQ 


ID 


NO:30 


ggGGGTCGTTCGTTgggggG 


ODN 
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wherein each lower case letter represents phosphorothioate linkage and each upper case letter 
indicates phosphodiester linkage. 

20 

1 59. A method of stimulating isolated interferon-producing cells (IPCs) in vitro, 
comprising 

isolating IPCs from a subject; 

culturing the IPCs in a sterile medium suitable for tissue culture; and 
25 contacting the IPCs in vitro with an amount of immunostimulatory nucleic acid 

effective to induce secretion of at least one type I interferon. 



30 



160. The method of claim 159, wherein the IPCs are precursor type 2 dendritic eel 
(pDC2s). 



161. The method of claim 1 59, wherein tme^yp^T interferon is an IFN-a. 

1 62. The method of claim \59f^^r€m\he IPCs r "are^ultured in the absence of IL-3. 

35 163. The method'of claim 159, wherein the IPCs are cultured in the absence of GM-CSF. 



164. 



ie method of claim 



159, wherein the immunostimulatory nucleic acid is modified. 
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165. The method of claim 159, wherein the immunostimulatory nucleic acid comprises q/ 
backbone with at least one nuclease-resistant internucleotide linkage selected from thp 
group consisting of: phosphorothioate, phosphorodithioate, methylphosphonate, an^ 



peptide. 



/ 



166. The method of claim 159, wherein the immunostimulatory nucleic aci^xomprises at 



least one nucleotide analog or derivative. 



/ 



167. The method of claim 159, wherein the immunostimulatory ny&eic acid is not a 
palindrome. 



168. The method of claim 159, wherein the immunostimulatory nucleic acid is a CpG 
nucleic acid. 



169. The method of claim 159, wherein #ie ir 
nucleic acid. 



lostimulatory nucleic acid is a non-CpG 



170. The method of claim 169, wherer 
T-rich nucleic acid. 



lon-CpG immunostimulatory nucleic acid is a 



171 . The method of claim 16^; wherein the non-CpG immunostimulatory nucleic acid is a 
poly-G nucleic acid. 

172. The method of claim 159, wherein the immunostimulatory nucleic acid is any 
combination of ajleast two nucleic acids selected from the group consisting of: CpG 
nucleic acids, T-rich nucleic acids, and poly-G nucleic acids. 



173. The method of claim 159, wherein the immunostimulatory nucleic acid is between 8 
and lOmiucleotides in length. 



174. /The method of claim 159, wherein the immunostimulatory nucleic acid is between 12 
aftd 40 nucleotides in length. 
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175. The method of claim 159, wherein the immunostimulatory nucleic acid has a 

sequence selected from the group consisting of 

ggGGTCAACGTTGAgggggG 
5 tcgtcgttttgtcgttttgtcgtt 
ggggtcgtcgttttgggggg 
tcgtcgttttgtcgttttgggggg 
ggggtcgacgtcgagggggg 
ggggtcatcgatgagggggg 
10 ggGGGACGATCGTCgggggG 
gggggtcgtacgacgggggg 
ggGGGACGATATCGTCgggggG 
ggGGGACGACGTCGTCgggggG 
ggGGGACGAGCTCGTCgggggG 
O 15 ggGGGACGTACGTCgggggG 
£ ggGGGACGATCGTTGggggG 
«! ggGGAACGATCGTCgggggG 
jf ggGGGGACGATCGTCgggggG 
ggGGGACGATCGTCGgggggG 
ggGGGTCATCGATGAgggggG 
ggGGTCGTCGACGAgggggG 
ggGGTCGTTCGAACGAgggggG / 
ggGGACGTTCGAACGTggggg( ' 

ggGGAACGTACGTCggggE " 
ggGGAACGTACGTACGTTgggggG 

?gggG 

ggGGTCGACGTACGTCGAgggggG 
ggGGACCGGTACGGGTgggggG 
30 ggGTCGACGTCGAgggggG 
ggGGTCGACGTCGagggg 
ggGGAACGTTAACGTTgggggG 

JGACGTggggG 
gguuu l u^TTCGTTgggggG 
35 ggGACG/tTCGTCGgggggG 
ggGTCGTCGACGAggggggG 
ggTCQTCGACGAGgggggG 

JACGATCGTCGgggggG 
ggUGTCGACGTCGACGTCGAGgggggG 
40 g^GGACGACGTCGTGgggggG 

/herein each lower case letter represents phosphorothioate linkage and each upper case letter 

indicates phosphodiester linkage. 
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176. A method of stimulating productimi of a plurality of type I IFN subtypes, comprising 
contacting IPCs with an amount ofimmunostimulatory nucleic acid effective to induce 
secretion of at least two type I interferons. 



177. The method of claim 176, wherein the contacting occurs in vivo/ 



178. The method of claim 176, wherein the contacting occurs in vitro. 



179. The method of claim 176, wherein the IPCs are precursor type 2 dendritic cells 
(pDC2s). / 



180. The method of claim 176, wherein the IPGs are isolated. 



181. The method of claim 1 76, wherein )Ke IPCs are induced to secrete at least three type I 
interferons. 



182. The method of claim 11 
interferons. 



erein the IPCs are induced to secrete at least four type I 



183. The method of clai^n 176, wherein the IPCs are induced to secrete at least five type I 
interferons. 

1 84. The methgd of claim 176, wherein the IPCs are induced to secrete at least six type I 
interferons. 

185. The method of claim 176, wherein the IPCs are induced to secrete at least seven type I 
interferons. 

186/ The method of claim 176, wherein the IPCs are induced to secrete at least eight type I 
interferons. 



187. The method of claim 176, wherein the immunostimulatory nucleic acid is modified. 
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188. The method of claim 176, wherein the immunostimulatory nucleic acid comprises a/ 
backbone with at least one nuclease-resistant internucleotide linkage selected from the/ 
group consisting of: phosphorothioate, phosphorodithioate, methylphosphonate, anci 
peptide. 

189. The method of claim 176, wherein the immunostimulatory nucleic acid^comprises at 



least one nucleotide analog or derivative. 



/ 



190. The method of claim 176, wherein the immunostimulatory nucleic acid is not a 
palindrome. 



191 . The method of claim 176, wherein the immunosthaiulatory nucleic acid is a CpG 
nucleic acid. 



192. The method of claim 176, wherein tlie^^njjnunostimulatory nucleic acid is a non-CpG 
nucleic acid. 

193. The method of claim 192, yKerein the non-CpG immunostimulatory nucleic acid is a 
T-rich nucleic acid. 

194. The method of cl^im 192, wherein the non-CpG immunostimulatory nucleic acid is a 
poly-G nucleic aci 

195. The method of claim 176, wherein the immunostimulatory nucleic acid is any 
combination of at least two nucleic acids selected from the group consisting of: CpG 
nucleic ^cids, T-rich nucleic acids, and poly-G nucleic acids. 



196. The method of claim 176, wherein the immunostimulatory nucleic acid is between 8 
ana 100 nucleotides in length. 
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197. The method of claim 176, wherein the immunostimulatory nucleic acid is between 12 
and 40 nucleotides in length. 



198. The method of claim 176, wherein the immunostimulatory nucleic acid has a 

5 sequence selected from the group consisting of 

ggGGTCAACGTTGAgggggG 
tcgtcgttttgtcgttttgtcgtt 
ggggtcgtcgttttgggggg 
tcgtcgttttgtcgttttgggggg 
10 ggggtcgacgtcgagggggg 
ggggtcatcgatgagggggg 
ggGGGACGATCGTCgggggG 
_ gggggtcgtacgacgggggg 
D ggGGGACGATATCGTCgggggG 
^ 15 ggGGGACGACGTCGTCgggggG 
H: ggGGGACGAGCTCGTCgggggG 
=1 ggGGGACGTACGTCgggggG 
£ ggGGGACGATCGTTGggggG 
P d ggGGAACGATCGTCgggggG 
irj 20 ggGGGGACGATCGTCgggggG 
ggGGGACGATCGTCGgggggG 
O ggGGGTCATCGATGAgggggG 
p ggGGTCGTCGACGAgggggG 
Hi ggGGTCGTTCGAACGAgggggG 
^1 25 ggGGACGTTCGAACGTgggggG 
g ggGGAACGACGTCGTTgggggC ' 

- ggGGAACGTACGTCgggggG, 

ggGGAACGTACGTACGTTgggggG 
ggGGTCACCGGTGAgggggG 
30 ggGGTCGACGTACGTGGAgggggG 
ggGGACCGGTACCGGTgggggG 
ggGTCGACGTCGAgggggG 
ggGGTCGACGTOGagggg 
ggGGAACGTTAACGTTgggggG 
35 ggGGACGTCGACGTggggG 
ggGGGTCGTTCGTTgggggG 
ggGACGATCGTCGgggggG 
ggGTCGTOGACGAggggggG 
ggTCGTCGACGAGgggggG 
40 ggGGAGGATCGTCGgggggG 

ggGGTGCGACGTCGACGTCGAGgggggG 
ggGGACGACGTCGTGgggggG 

wherafin each lower case letter represents phosphorothioate linkage and each upper case letter 

indicates phosphodiester linkage. 
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A method of inhibiting IL- Introduction, comprising 

contacting IL-12-producjrig cells, in the presence of interferon-producing cells under 
conditions in which the IL- Outproducing cells normally produce IL-12, with an 
immunostimulatory nucle^ acid in an amount effective for inducing secretion of type I 
interferon. 



200. The method of claim 199, wherein the immunostimulatory nucleic acid has a^, 

sequence selected from the group consisting of 

10 ggGGTCAACGTTGAgggggG 
tcgtcgttttgtcgttttgtcgtt 
ggggtcgtcgttttgggggg 
tcgtcgttttgtcgttttgggggg 
ggggtcgacgtcgagggggg 
15 ggggtcatcgatgagggggg 

ggGGGACGATCGTCgggggG 
gggggtcgtacgacgggggg 
ggGGGACGATATCGTCgggggG 
ggGGGACGACGTCGTCgggggG 
20 ggGGGACGAGCTCGTCgggggG 
ggGGGACGTACGTCgggggG 
ggGGGACGATCGTTGggggG 
ggGGAACGATCGTCgggggG 
ggGGGGACGATCGTCgggggG 
25 ggGGGACGATCGTCGgggggG 
ggGGGTCATCGATGAgggggG 
ggGGTCGTCGACGAgggggG 
ggGGTCGTTCGAACGAgggggG/ 
ggGGACGTTCGAACGTgggg| 
30 ggGGAACGACGTCGTTgggggG 
ggGGAACGTACGTCgggpG 
ggGGAACGTACGTACJZfTTgggggG 
ggGGTCACCGGTGAgggggG 
ggGGTCGACGTACGTCGAgggggG 
35 ggGGACCGGTAGUGGTgggggG 
ggGTCGACGHZGAgggggG 
ggGGTCGACGTCGagggg 
ggGGAACGTTAACGTTgggggG 
ggGGACGTCGACGTggggG 
40 ggGGGTCGTTCGTTgggggG 
ggGACGATCGTCGgggggG 
ggGTCGTCGACGAggggggG 

PCGTCGACGAGgggggG 
ZggGGACGATCGTCGgggggG 
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ggGGTCGACGTCGACGTCGAQgggfcgG 
ggGGACGACGTCGTGgggggG 



ODN 2334 



and 



wherein each lower i 
injlieates-uhosphodiester linkage. 



SEQ ID NO:37, 
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wherein each lower case letter represents phosphorothioate linkage and each upper case letter 



indicates phosphodiester linkage. 
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202. A pharmaceutical composition comprising 

an isolated nucleic acid having a sequence/selected from the group consisting of: 

tcgtcgttttgtcgttttgtcgtt 
ggggtcgtcgttttgggggg 
tcgtcgttttgtcgttttgggggg 
ggggtcgacgtcgagggggg 
ggggtcatcgatgagggggg 
ggGGGACGATCGTCgggggG 
gggggtcgtacgacgggggg 
ggGGGACGATATCGTCgggggG 
ggGGGACGACGTCGTCgggggG 
ggGGGACGAGCTCGTCgggggG 
ggGGGACGTACGTCgggggG 
ggGGGACGATCGTTGggggG 
ggGGAACGATCGTCgggggG 
ggGGGGACGATCGTCgggggG 
ggGGGACGATCGTCGgggggG 
ggGGGTCATCGATGAgggggG 
ggGGTCGTCGACGAgggggG 
ggGGTCGTTCGAACGAgggggG 
ggGGACGTTCGAACGTggggg*G 
ggGGAACGACGTCGTTgggggG 
ggGGAACGTACGTCgggggG 
ggGGAACGTACGTACGTT/gggggG 
ggGGTCACCGGTGAgggggG 
ggGGTCGACGTACGTCGAgggggG 
ggGGACCGGTACCGGTgggggG 
ggGTCGACGTCGAgggggG 
ggGGTCGACGTCGagggg 
ggGGAACGTTAACGTTgggggG 
ggGGACGTCGACGTggggG 
ggGGGTCGTTCGTTgggggG 
ggGACGATCGTCGgggggG 
ggGTCGTCGACGAg%ggggG 
ggTCGTCGACGAGgggggG 
ggGGACGATCGTEGgggggG 
ggGGTCGACGTGGACGTCGAGgggggG 
ggGGACGACGTCGTGgggggG 

wherein each lowpr case letter represents phosphorothioate linkage and each upper case 

indicates phosphodiester linkage; and 

a phanmceutically acceptable carrier. 
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203. The pharmaceutical composition of claim 202, further comprising IFN-a. 



